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AUTOMATIC TESTING OF PRINTED-CIRCUIT 
COMPONENTS FOR THE IBM SAGE COMPUTER 


Thr testing of component values on 
prillt(^<I-circuit cards at tlic Kingston, 
Xew York, plant of IBM’s Mililar>" 
Products Division is carried out liy 
a com plot cK automatic tester. This 
t(»st system, devised by IFTM engiiu'ers. 
is one of the most inter(*sting of the 
many existing automatic test systems 
in which the fVncMTil IbniioTYCK Ititlo-A 
Impedance Comparator is uscil. The 
cov'er photograph shows the tester in 
operation. 

In the .\utomatic 'Fester, I’ach com¬ 
ponent is se<|uenced individnalh' through 
its appropriate test by meims of inti'rnal 
punched-cmd jirogramming. 'Fhe com¬ 
ponents on thf’ printed-circuit (‘ard 
la'ing te.sted are compareil either with 
^ those on a precision-built ma.ster card 
or with built-in standaixls of resistance 
and ca|)acitance. Each component is 
testisl statically in oiflcr to locate com¬ 
ponents near end-of-life which might 
ea.sih’ pa.ss undetected through a func¬ 
tional ti»st. Wlieji a component fails to 
fall within the prescrihed limits an er¬ 
ror indication occui*s. 

The automatic tester consists of 
measuring equipment, a program unit, 
card fixtures, a stepping switch, and 
error-sletectioii circuits. The meiisuring 
e(|uipmeiit con.sists of two bridges, a 
peak detection circuit, and a (icneral 
Radio Impc'dance Omparator, 'Fype 
It)O.VA. 

The program unit is a motlified IBM 
driim-typf^ reader which us(^ standard 
IBM pujichf^d cards to indicate which 
tests a.i*e to be usc*d for a particular 
^ component, while at the same time 
setting the limits within which the com¬ 
ponent value should fall. Flexibility of 


programming allows more than otK) dif¬ 
ferent firinteti-circiiit carfls to be tested 
merely by use of the ajjpropriato pro¬ 
gram caixLs. I'wo drums, each contain¬ 
ing a |)unehed card, ar(‘ uscxl to pro 
gnim the secpieiua* of tests. 

There are (wo prinU.ul-circuit card 
fixture.s, one for tiie card to he tested 
and one for the master card. In the 
o|>eration of t.he tester, the ojierator 
needs only to iiLsert the cards into the 
fixtiiiTs and start the test.s. 'Fho rest is 
automatic. The stepping switch com¬ 
pletes circuits from the component to 
be tested to lh(‘ approjiriate mciusuring 
equipment for each step of the program 
sequence. 

Within the I-second test cycle for 
each individual component, the sp(juenc- 
ing is accomplished liy a series of f)ulsf»s 
which jierform the functions of stepping, 
program raading, test .selecting, test 
pulsing, and resetting. 'Fhe prror-d(*tec- 
tiori circuit is desigiaxl to turn ofT the 
pulse genoj-ator in the event of a eom- 
p(^iient\s failure to pass the test. 

Components in senes or in parallel 
combinations can be test(‘d easily since 
the tester can take a<lvantage of all 
terminals on priiiti>d-cir<‘uit cards. The 
components which can be testeil by this 
automatic tester are resistors from 10 
ohms to 20 megohm.s, with l.l p4*rcent 
accuracy: capachora from 1(X) micro- 
microfarads, \y\x\\ 2 percent accuracy; 
inducUinces and impeilance magnitudes 
from 2 ohms to 2 megohms, with 2 per¬ 
cent accuracy; IBM-type W, Y, and Z 
diodes for opeiLs, shorts, and back re¬ 
sistance; aral tran.sformers for turns 
ratio, coupling, shijrts, and opens. 

Dcsignofl to check one component per 
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{second, the tester Is capable of checking 
the most complicated printetl-circuit 
card in 30 seconds, a considerable im- 
pr(»vemcnt over manual testing tech- 
niriues. 


Editor’s Note: 

For the information in the above 
article we arc indebted to the Kingstsjii, 
New York Plant, International Business 
Machines Cor|)oration. 


THE TYPE P.583 EMERGENCY POWER SUPPLY 

FOR 

THE TYPE llOO-AP PRIMARY FREQUENCY STANDARD 


Continuity of service is an im|x)rtant 
(consideration in many applications of 
th(» Type IKXl-AP Primary FixHjiu'ncy 
Standard. 'Phis is particularly true of 
those installnti<»ns when' timeke(* *ping 
is the primary function of the stain lard, 
as in astrnnomical observatori('s. To 
jiasure this (*ontinuity, an emergency 
power sup|)ly furnishing auxiliary a-c 
|M»wer in the event of line failure is 
ne<Ml(»d. One such supply, ii.sing a bat- 
tery-openit<*d dynamotor has Ikhmi de¬ 
scribed previously.* 

Ik'cau.sc rotating machiia‘s are rela¬ 
tively slow in starting, a vibrator-type 
inverter, which starts much more rajH 
idly, is u.siHl in the new IApk lV)8ii 
lunergency Powcm* Supply. 'Pla* inverter 
operates from a 32-volt storage battery, 
which is maintained on trickl(M*harg(‘. 
The oulpul of tht cmergencif supply is at 
116 mils, 00 cycks, A tniirsformer is i)ro- 

Figur* 1. Pan*l view of the Emergency Power Sup> 
ply, which It detigned for relay-rock mounting. 



vided in the emergency supply so that 
the frequency standard can l>e operat<?d 
at 115 volts from either 115-volt or 
230-volt |X)wer 8(»r\'i(!e. The service fre- 
(piency can be either 50 or 00 cycl(?s. 
Figure 2 is an elementary circuit scho 
matic. 

Upon failure of the 115/230 volt, 50- 
()0 cycle a-c power suf>ply, the relays 
in the Type P-583 Emergency Power 
Supply operate (1) to coniu^ct the vi¬ 
brator ty|)e inverter to the batter>' and 
(2) to transfer the power input terminals 
of the frcrqimncy standard to the output 
of the inverter. This changeover is ac¬ 
complished so rapidly that, if the fre- 
queiK^y standard is in normal ojjcrating 
condition, no interruption in ojx'nition 
of the Type 1 lOIi-A Syncronometer 
occurs. 

If the 1 kc synchronous motor of the 
Type 110,3-A Syncronometer is not in 
average mechanical condition, addition 
of c'apacitors to the power .supply filter 
will insure continu*nis operation during 
the chang(‘ov(T. To provide this margin 
of .safety, additional capacitors are pro¬ 
vided, with directions for installation. 

*‘*Eii»«T?piirj- Pow#T f<»r Fnrqueory Stand- 

nnlA.” frrnmil RitHia Kxitrrimmlrr, 2’t, 11. Aiiril, lO.il. 

*Battrry nnd rliarxiiitf (Hiuipment arc ni»t include*! with 
thr Tv|m^ P-.VC! Eturntcnry Power Supply, but mast Im; 
furnuibed by the ojcr. 

*A Bitnple coAAtitiK tewt m-ill indicate the cooditiou of the 
Synrrnnomcter, na outline*! in the ofiemtinir imitruciioiiJ* 
for the Ementriiey Power Supply. 
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If tho Type P-583 l^morponcy Power 
Supply is purchaiHKl with a Type 11(K)- 
AP Primary Frequency Slaiidanl, these 
capacitors are instalh^l at the factory. 

On rc*sumption of the 115/230 volt, 
5(MK) cycle a-c supply, the relays of the 
'I'ypk 583 Emergency Power Supply 
o|>erate (1) to disconnect the inverter 
from the battery and (2) to connect the 
I)ow<T input terminals of the frcHpiency 
standard to the output of the 115/230 
volt line transl*orm(*r. 

In order to assure reasonably uniform 
“pickup” and “dropout,” voltages for 
the o|H‘ration of the relays, a tap|Kxl 
transformer is provi«h»d. The tap con¬ 
nection should be made to the tap cor- 
res|H>nding to the av<*rage line voltage 
at the location of the standard. 

Terminals are pnjviihxl at the rc‘ar 
of the unit for connwtion of (1) the 


32-volt batter>% (2) the 115/230-volt 
50-(K) cycle a-<^ |K)wer line, and (3) the 
power connection to the frequency 
standard. A transformer is provided 
within the unit for changing from 115 to 
23()-V"olt service. The frequency standard 
is operated at t15-voU supply at all times. 
When the power system is 00 eyeries, the 
frequency of the supply to the standard 
is the .same on Ixith normal and emer¬ 
gency supplies. If tlie pow(T system is 
50 cycles, the standard operates on 50 
cycles on normal supply aiul GO cycles on 
emergency supply. This change in supply 
frequency causing no difficulty. 

The Type P-583 Emergency Power 
Supply is not limitcHl in its applications 
solely to the (leneral Radio Fr(‘(|uency 
Standard. It can ojMMate any 115-voll, 
GO-cycle equipment within its continu¬ 
ous power rating of 180 watts. 


SPECIFICATIONS 


Input: 11.5 230 voltit, 50-00 i-yrU*#* from |K)\V4T 
Him*: 32 volti<, 7 anip«*n*M, fniiii tiattrrj*. 

Output: 115 volts, tiO cyfltrn, ISO wattM (x>ii- 
tinuoiLs. 


Accessories Required: 32-VoIt b.ntU'ry, 120 am- 
jK n*-hour capanly. 

Dimensions: Pjuirl, (IrilRth) 19 X (hriRht) 10^ 
iiicht's; ill'pth Ix^hiiul panel, 13 tnchtrs. 


Price and dmiivary wHI be quoted on rmquntl. 
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DISTRICT OFFICE PERSONNEL 


I.ifc in Ooncral Hadio’s rapidly ex¬ 
panding Sales Kngincering Department 
is seldom a static existence. Oiir sales en- 
gin(H*r starts his carwr at the main office 
in C'amhridge with a training coui’se 
that includ(*s experience in all the oper¬ 
ating (iepartinents of the company, with 
sp<*cial empliasis on l>oth development 
and salt's engim*<*ring. Diter. he will 
prohahly move wut to one of the seven 
diatnet office's — New ^*ork, Philadt'l- 
phia, Washington. Chicago, D)S Angeles, 
San Franiisco. or Tortmto. Further 
progr(*ss may entail transfer to an<»ther 
office, an othce manager's j)ost, t>r even- 
Imdly, return to C'amhridge with in¬ 
creased n'sjxmsihilily and scope for his 
talents. 

ltF)7 has stH'ii a numl>er (»f transfers 
among our sales enginetTing imtsoiiim*!: 

Fred Ir<*land, for many years manager 
of nur Los .Vngek's office, returns to the 
main office at Cambralgt* as Exhibits 
.Manager, where he will plan aiul su|H*r- 
vi.se our rapidly expanding program of 
trade .show exhibits and traveling 
shows. Ilis new job will lake him fro- 
tpiently to all parts of the country. 
Mr. Ireland came to CJenend Radio in 
P.KFI, after n»ceiving his .\.R. (h'gixH' in 
physics from Harvard. Aft(‘r three' years 
in instrument developm<*nl and .sales 
engiiUH-'ring at (\ambridge, he iHH-ame 


manager of the New York office. In HMO 
he was matle manager of the D)s .\jigeles 
office. 

William R. (liill) Sayl<»r, former man¬ 
ager of our Washington office at Silver 
Spring, Maryland, is now manager of 
our D)s .Vngt'les office, replacing Mr. 
Ireland. Mr. Saylor, who r(H*eived his 
S.H. and S.M. degrees fn)m the Ma.ssa- 
chusetts Institute of Technology in 1987, 
came to (li'in'ral Radio in 1943, afl('r 
three years in industry and three years 
in tejiching. He lM'<*ame .Manager of the 
WashingUm office in 1904. 

C. William (Bill) Harrison takes over 
the Washington office, aft<*r two year> 
as a .sales enginc'er at the C’ambraige 
office and tw<i yejirs in tin* New York 
office. .Mr. Harri.son nv(*ivc*<l his B.S. in 
lOk'ctrical ICngiiu'ering from Northwest¬ 
ern I’niversity in I94(‘>. He spent the 
yc'ars I94ti and 197)1 .VJ in the U. S. 
Navy with the rank of lieutenant and 
was with the (jeneral Electric C-ompany 
from I94S to 1951. He came to General 
Radio in 1953. 

D'o .1. C’hamberlain gee's from Cam¬ 
bridge to replace .Mr. Harrison at the 
Nc'W York office. Mr. C'hamiM'rlain rc'- 
ceivcHl his B.S.I^.E. degrcH' fn»m Cornc'll 
Fiiiversify in 1953. .\fter serving two 
years in the F. S. Navy (Lt., j.g.), he 
joined the General Radio Saif's Engi- 


Bill Soylof Bill Harrison Loo Chomborlain 



Pofor Bishop 
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ncoring group in 
1955. Iloliiis tounxl 
cxtonsivoly in tlie 
Eastern States with 
Cleneral Ha(lio\s 
traveling exhibits 
and is the priiici|>:d 
author of (Hi .la 
PJn(finf'rr*H (!om~ 
piintjf which (le- 
scril>es s;d(*s (‘iigi- 
nming op|K»rluni¬ 
ties at Ch'neral Radio. He has also 
hcM'ii active in the alTairs of the I^>ston 
Section, Institute of Radio Engineers, 



and has conducted! a monthly column 
in the section publication, Thr lirflcc- 
ior, 

Peter IVi.shop. recent ('ambridge s:il<»s 
engineering Irainei*, also goes t/O th(‘ 
New York office. Mr. Bishop receive*! 
his S.B. degree* in Electlical Enginw'ring 
fnim th<‘ Massiichusetts Instituti* of 
Technology in 1954. .\ft(*r two years as 
a lieutenant in the T. S. Army Signal 
C’or|)s, he joiniHl the (leiieral Radio or¬ 
ganization in 1950. For the past few 
months at (’ambridge he has been en- 
gag<Ml in development w()rk on a trans- 
admittance m<*ter. 


NEW TELEPHONE NUMBERS FOR GENERAL RADIO 
TORONTO OFFICE 


For the convenienc<‘ t>f our C anadian 
custom(*rs we have increasetl the tele¬ 
phone facilities at our 'Foronto <»tfice. 
Three linens are now available. 'Fhis 


change^ has also necessitahMl a change 
in the telephone numlxT. New mimlH*rs 
are: 


Cllerry (i-2171, 2172, 2173. 


TECHNICAL TRAINING OBSERVATOUR 


Ad. Auri<‘ma. Inc., (Mineral Radioes 
distributor for l.alin .America, Spain, 
and Portugal, has institute*! an “Ol)- 
servatour” to give their agents and staffs 
throughout the world first-haixl informa¬ 
tion on rnittsi States manufa<*turers' 
newest te<‘hni(iues in prcMluction, mer¬ 
chandising, and managing. 

The first Observatoiir lieM si^veral 
yeai*s ago wjls general in st-o|a* but 
.strt*ssed sales .ami management. During 
September 1957 the.s(»<^ond tour stresswl 
production methotls and engine<*ring 
developments. In the cours<‘ of the lour 
the group travele<l approximately (i.S(K) 
miles and visited manufacturing 


plants in 19 maj«)r cities in the I nited 
Stall's from coast to coast. 

Cleneral Ra<lio was happy to play 
host to a group of thi'se engineers who 
are res|3onsible for si'lling (IR products 
in their respective countries. They were 
('scortixl by Mr. N. Lampert of Ad. 
.Aurif'ma's New ^*ork Office and spiMit 
one and a half days at our C’ambri<lg<‘ 
and C'oncord phuits. 

.Although the limiti.Mi time would not 
|)ermit complete tours of every part of 
the company, lectures and demonstra¬ 
tions were set up to a(*qu:iiut the group 
with details of Cleneral Ra<lio*s priKlucts 
and manufacturing processes. Bound- 
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G*n*rol Radio Vico-ProtUlont 0. B. Sincloir dofoilt onginooring dovolopmontt to tho Obsorvotour visitors: 
Mr. ATIIO CASSIET, from Boonos Airos; Mr. ANDRES LARA SAENZ, from ModHd; Mr. N. LAMPERT, Ad. 
Aurioma. Inc.; Mr. JORGE NASSAR, from Modollin, Colombio, Gonoral Rodio*s Eiport Monogor. S. W. DoBlois, 
is ot tho for right. 


lalilo clistMissions were also arraii(i;cni so 
that spciMfie problems could Itc re- 
sctlved. 

The <^ljst»rvHtour has certainly provetl 
to Im* a wonderful means of kt^epinic 
inanufaeturers and their e.xport dis¬ 
tributors lictter acquainted and more 
aware of each other’s problems. Cicneral 
Radio has always been plea.se<i b) have 


representatives of its e.xport distributors 
or any of their ciistftmers visit Cam¬ 
bridge at any time to obtain first-hand 
information. Ami of course such an in- 
vdtat4on is not limitcHl to export cus¬ 
tomers! A little advance notice of any 
fortln'orning visit will naturally facili¬ 
tate arrangements txi have any speirific 
problems covercxl. 



/ 


I 
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